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行调取，我们通过虾红素金属蛋白酶 EST 序列设计引物进行 RACE 克隆，最终
获得广州管圆线虫虾红素金属蛋白酶全长基因，并将其命名为 Ac-ALMP
（Astacin-like metalloprotease）。成功克隆的 Ac-ALMP序列全长 1823 bp，其开
放阅读框共编码 562 个氨基酸。开放阅读框分析结果表明 Ac-ALMP 与其他虾红
素家族成员具有类似结构域，具有信号肽、前肽区、锌金属肽酶功能域
（HEXXHXXGFXHEXXRXDRD）、Met-turn 结构（SXMXY）、EGF-1 区域和 CUB
区域等虾红素家族经典结构。进化树分析表明 Ac-ALMP基因的核酸序列与
Dictyocaulus viviparous 同源性最高。 
在寄生虫中大多数金属蛋白酶的分布与其功能是相对应的，因此我们利用制
备的 Ac-ALMP多抗血清对广州管圆线虫 L1， L3和成虫进行免疫组织定位及利
用 Real-time PCR 进行 Ac-ALMP定量分析。定量结果显示 Ac-ALMP 在各期中均

























Angiostrongyliasis cantonensis is one of zoonotic parasitic disease. Human or 
animals can infect because consuming raw or undercooked intermediated hosts, 
contaminated vegetables. In recent years, the incidence of angiostrongyliasis has 
become increasingly significant with the change of diet habits along with 
development of transport facilities in water and land. However, there are not effective 
methods to prevent the disease. The astacin are belongs to a family of zinc 
metalloprotease. Increasing interest in astacin in recent years is due to their 
involvement in important biological functions. But now days, no astacin 
metalloprotease gene have been report on Angiostrongylus cantonensis.  
In this study, a full-length or partial coding sequence of astacin-like 
metalloproteases of A. cantonensis (Ac-ALMP) were amplified using gene-specific 
primers using the 3'- and 5'-Rapid Amplification of cDNA Ends (RACE) technique. 
The Ac-ALMP cDNA clone was found to contain 1823 bp nucleotides including an 
open reading frame that encodes 562 amino acids. The predicted ORF contained a 
signal peptide indicating secretion to the extracellular space, a propeptide, an 
astacin-like protease domain (HEXXHXXGFXHEXXRXDRD), a conserved 
Met-turn sequence (SXMHY), an EGF-like and a CUB-domain, thereby identifying 
the protein as a member of the astacin family of zinc endopeptidases. Based on a 
phylogenetic analysis, highest amino acids sequence homology of 64% to 
Dictyocaulus viviparous and 57% to Ancylostoma ceylanicum.  
RT-PCR was performed at the L1, L3, L5 and adult stage of A. cantonensis, and 
the result showed that Ac-ALMP was ubiquitously in all four stages, but up regulated 
in the parasitic stages of A. cantonensis L1 and L3, suggesting that it plays a role in 
















Furthermore, the result of immunohistochemically showed Ac-ALMP was 
localized primarily at the alimentary canal of A. cantonensis. These results suggest 
that Ac-ALMP may play an important role in the parasite nutrion uptake. 
In conclusion, the Ac-ALMP gene of A. cantonensis were firstly cloned and 
identified, the recombinant Ac-ALMP contribute to further study in the diagnosis of 
Angiostrongyliasis. Based on both result, tissue gene expression and the 
immunofluorescence localization we predict the important roles of Ac-ALMP in A. 
cantonensis, which may contribute to further study in the treatment and prevention of 
Angiostrongyliasis. 
 





















广州管圆线虫（Angiostrongylus cantonensis, AC）最早于 1933年由中国学者
陈心陶教授在广州地区褐家鼠和黑家鼠肺与心脏中发现，将其命名为广州肺线虫












体外潮湿或有水的环境中可存活 3 周或更长时间，但不耐干燥。L1 被中间宿主
软体动物（如蛞蝓、福寿螺、玛瑙螺等）摄食后，便进入中间宿主的肺部及其他
组织定植。此外，有报道称，L1 可以主动入侵中间宿主的组织，如腹足，并在





















成虫经静脉回到肺动脉，在此发育成熟。在感染 42至 45 d后，交配后的雌虫产
卵于肺动脉，每条雌虫每天产卵量约 15000 个。 
 
 
图 1-1 广州管圆线虫生活史[2] 
























图 1-2 广州管圆线虫 L1形态（引自谷麦本科毕业论文，2013） 
Fig.1- 2 Morphology of Angiostrongylus cantonensis L1 
A：20×光镜下的 L1；B：40×光镜下的 L1 尾部形态；C：L1 结构模式图 
 




图 1-3 广州管圆线虫 L2形态（引自谷麦本科毕业论文，2013） 
Fig.1- 3 Morphology of Angiostrongylus cantonensis L2 
A： 10×光镜下的 L2；B： 40×光镜下的 L2；C：L2 结构模式图 
 
L2 为继续发育，在中间宿主软体动物体内脱皮发育为 L3（图 1-4）。L3 体
长 0.462～0.525 mm；宽 0.022～0.027 mm，体表具有两层外鞘，有侧翼，头端
稍圆，尾部顶端尖细，食道约占体长 1/3，折光颗粒减少，排泄孔、肛孔、生殖


















图 1-4 广州管圆线虫 L3形态（引自谷麦本科毕业论文，2013） 
Fig.1-4 Morphology of Angiostrongylus cantonensis L3 
A：10×光镜下的 L3；B：正在蜕皮的 L3模式图；C：L3结构模式图 
 
L4（图 1-5）常见于转续宿主（蛙、鱼、鼠）脑脊液中，通常出现在 L3 感






图 1-5 广州管圆线虫 L4形态（引自谷麦本科毕业论文，2013） 
Fig.1-5 Morphology of Angiostrongylus cantonensis L4 
A：20×光镜下的 L4 头部；B：20×光镜下的 L4尾部；C： 20×光镜下的 L4中段 
D：L4 雌虫头部示意图；E：L4 雄虫头部示意图；F：L4 雌虫尾部示意图；G：
L4雄虫尾部示意图 
 





















图 1-6 广州管圆线虫 L5形态（引自谷麦本科毕业论文，2013） 
Fig.1-6 Morphology of Angiostrongylus cantonensis L5 


















































图 1-7 广州管圆线虫流行病学分布[2] 
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